Background: Preterm birth (PTB) is the leading cause of perinatal morbidity and mortality. Women with previous prenatal loss are at higher risk of preterm birth. A specialist antenatal clinic is considered as one approach to improve maternity and pregnancy outcomes.
Background
An estimated 15 million babies are born prematurely (<37 weeks' gestation) each year and approximately one million die annually due to complications of prematurity [1] . The rate of preterm birth ranges from 5% in some European countries to 18% in some African countries [1] . In 2012, the national preterm birth rate in England and Wales was estimated to be 7% of all births [2] . Preterm birth remains the main cause of perinatal morbidity and mortality worldwide [3] , it is the second leading cause of death in children under 5 years of age and the single most important direct cause of death in the first month of life [4] . The complications of preterm birth arise from immaturity in organ developments and survivors could suffer from long term disabilities. Therefore, a minor reduction in preterm births would lead to a substantial cost reduction [5] . Despite the improvement in neonatal care in recent decades and the marked impact on both mortality and morbidity, the incidence of preterm birth is still rising [6, 7] . A high proportion of preterm multiple gestations associated with assisted reproductive technologies is also an important contributor to the overall increase in preterm births. Singleton pregnancies after in-vitro fertilisation are also at increased risk of preterm birth [8] .
The implications of preterm birth are not only associated with a significant neonatal hospital cost [9] but also with emotional and economic costs for the family and society [10] . Many pathways can lead to preterm birth (PTB) some resulting from pregnancy complications and others precipitated by concern for the health of the mother or the baby. However, spontaneous labour is responsible for 70-80% of preterm births and 20 to 30% occur as a result of intervention for maternal or foetal problems [11] . Factors contributing to an increased risk of spontaneous labour have been identified: prior preterm birth, Black ethnicity, advanced maternal age, lower and higher BMI, lower socioeconomic status, cervical injury or previous surgery and multiple pregnancy [12] [13] [14] .
Various preventive options and tests are currently in use to prolong pregnancy such as progesterone supplementation, treating intra-uterine infection, surgical closure of the cervix with cerclage, improvement in maternal nutrition and lifestyle modification [15] . However, the complexity of managing these pregnancies led to the establishment of specialist preterm prevention clinics. Many hospitals have specialist gynaecology clinics, but relatively few have specifically preterm birth clinics, whose fundamental aim is to assist in avoiding preterm birth and reduce the associated perinatal mortality and morbidity [14] . The clinics focus on reducing preterm birth by providing a package of specialist care for high-risk women that could involve serial sonographic assessment, foetal fibronectin testing, vaginal PH testing and other management to prevent early labour. A Cochrane review [16] concluded that there was no clear evidence that specialized antenatal clinics reduce the preterm birth rate, reviewing only three randomised controlled trials from the USA. The three included studies were conducted in the 1980s, when many screening tests and ultrasounds, such as assessment of the cervix length and foetal fibronectin test that are currently in use in the clinic were not available. Moreover, the interventions across the studies were generally similar, offering only education about signs and symptoms of preterm birth in addition to more frequent antenatal visits to high risk women. The outcomes of interest across the studies were preterm birth rate and gestational age at delivery, with no reporting on maternal health and long term infant outcomes. Thus we believe it is necessary in our review to bring together evidence from primary quantitative and qualitative research to evaluate such clinics further.
Objectives
The review objective is to comprehensively assess the efficacy of specialist preterm clinics in preventing preterm birth and to report on the women's perceptions and experiences of accessing such services.
Methods
A review protocol was published at PROSPERO with a registration number CRD42015026976 and this is available at http://www.crd.york.ac.uk/PROSPERO/ display_record.asp?ID=CRD42015026976.
In conducting this review, we followed the standard Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) checklist [17] .
Types of study
Although randomised controlled trials (RCTs) provide the best evidence for estimating the effectiveness of any health interventions [18] , this type of clinic is an accepted part of primary antenatal care in many settings and conducting RCTs may not be ethically possible. Evidence from both qualitative and quantitative research are therefore considered for inclusion in this review. All quantitative research methods, including randomised controlled trials, cohort studies, casecontrolled studies, time series studies, cross-sectional and pre-post evaluation studies. Any observations and questionnaires which produce quantitative results were sought for inclusion. Qualitative research include range of designs: interviews, participant and non-participant observation, focus groups and documentary analyses.
Studies with mixed method designs were considered eligible for inclusion.
Types of participant
Studies conducted on women at high risk of preterm labour were eligible for inclusion in this review. Studies enrolling pregnant women with a singleton or multiple pregnancies were included.
Types of intervention
Specialist preterm prevention clinic: this could be called a specialist antenatal clinic, preterm birth prevention clinic, multi-disciplinary antenatal clinic and miscarriage follow-up clinic (this list is not exhaustive) compared or not compared with standard antenatal care. Studies involving other specialist antenatal clinics such as diabetes, hypertension and twins clinics were excluded.
Types of outcome measure
The primary outcomes relate to preterm birth defined as birth less than 37 completed weeks' gestation, very preterm birth (<34 weeks' gestation), moderate prematurity (32-33 weeks), severe prematurity (28-31 weeks) and extreme prematurity (<28 weeks), perinatal mortality and morbidity (neonatal intensive care admission, respiratory distress syndrome and disability in early life) and measures reflecting women's satisfaction and wellbeing. Other outcomes such as delivery mode, birth weight and cost associated with running the clinic (number or antenatal visits, hospital admission and length of maternal and neonatal hospital stay) were all considered.
Search and screening strategy
We developed a sensitive search strategy for five databases: MEDLINE, PsycINFO, Embase, Cinahl, and Cochrane. The strategy was designed to search the title and abstract fields or the thesaurus terms for pregnancy, antenatal, prenatal, prepartum, or preterm adjacent to following truncated words: project, program, service, clinic, meeting, or class. This set was then combined with the terms for high risk pregnancy such as hypertension, eclampsia, diabetes, HIV, epilepsy, previous preterm, or placenta praevia. We did not apply a qualitative search filter, and the "qualitative" term was introduced as the indexing system of databases only since 2003. We limited the search to English language references published from 1980 to March 2015. (See Appendix A for MEDLINE search report).
All retrieved references were imported into a referencing software program (ENDNOTE version 7). Two reviewers independently assessed the studies for inclusion in the review and any disagreement was resolved through discussion. Conference proceedings, reviews reference lists were also hand searched to identify additional studies.
Methodological quality assessments
The risk of bias of studies of a quantitative type were assessed by applying the Cochrane Effective Practice and Organization of Care group (EPOC) [19] criteria. The tool assesses the risk of bias for the following domains: sequence generation, allocation concealment, blinding, incomplete outcome data, selective reporting, baseline characteristics, baseline outcomes, protection against contamination and other bias. Each domain was given one of the following ratings: "yes", "no" or "unclear".
The Critical Appraisal Skills Programme (CASP) [20] for evaluating the risk of bias of studies of qualitative design was implemented. This tool has a checklist of ten questions covering the study objectives and rationale, study methods, study design, study value, recruitment strategies, method of data collection, information on ethical approval, researcher-participant relationship, reliability and validity method of analysing data and reporting of findings. Each domain was given "yes", "no" or "unclear".
The quality assessment was conducted independently by the two reviewers and any discrepancies in quality rating were resolved by discussion. For low risk of bias studies the low risk should be given to all domains in the risk of bias tool; for medium risk of bias studies at least 1 of the risk-of-bias criteria was not met, and a high risk of bias studies was assigned to studies with two or more risk-ofbias domains of the risk of bias tool. Unclear risk of bias was assigned for the studies when risk-of-bias criteria was poorly reported.
Data collection and analysis
Individual data extraction forms were designed for the quantitative and qualitative studies. The form for quantitative studies holds information about the study design, participants' characteristics, components of care provided in the clinics, outcome variables and reported results. For qualitative studies the study setting, study aims, ethics, participants' characteristics, and recruitment and sampling methods, methods used for data collection and analysis, reported themes and study conclusion were extracted.
Studies were summarized and grouped by their study designs and sub-grouped by their reported outcomes. A narrative synthesis only was implemented for data extracted from quantitative studies, as we identified heterogeneity and variation across the included studies. The heterogeneity arose from different study designs, variation in study inclusion criteria, intervention and reported outcomes. We originally planned to undertaken a meta-synthesis of data extracted from qualitative studies, however we only reported the common themes from one qualitative study found eligible for inclusion in this review.
All data were extracted and cross checked independently by the two reviewers.
Results

Results of database searching
The search strategy yielded 10,704 citations all generated from searching data bases electronically. Of these 6884 were duplications and 10,157 were unique study references. We identified 88 relevant references and full texts were retrieved and examined. Seventy-seven studies were excluded and 11 studies met the review inclusion criteria (See Fig. 1 ). One study was found via checking reference lists of the included studies [21] . The reference list of excluded publications with reasons is available on request from the authors.
Description of included studies
The review studies were organised by methodological design. Eleven studies met the review inclusion criteria, five were randomised controlled trials [21] [22] [23] [24] [25] and five were cohort studies [26] [27] [28] [29] [30] . Only one qualitative design study was included in this review [31] .
Description of randomised studies
We included five randomised controlled trials [21] [22] [23] [24] [25] (Studies description is shown in Table 1 ). All were conducted in the USA from 1985 to 1990. One study was only available as an abstract [21] . Four studies were single centre studies [21, 22, 24, 25] and one [25] was a cluster randomised study involving eight clinics, five in the intervention group and three in the control.
Overall, 8986 women were involved and 5796 were categorised as being at high risk of preterm birth using the Creasy et al. [32] scoring system (low risk < 10 or high risk >10) in four studies [21] [22] [23] [24] , and one with a specifically designed risk assessment tool [25] . Similar entry criteria were utilized across the studies with women at less than 30-31 weeks gestational age at clinic first visit with no major congenital anomalies or disabling conditions included. Multiple pregnancy was an exclusion criteria in one study only [25] . The demographic characteristics and factors increasing the risk of preterm were not distinctly different, in the three studies [22, 24, 25] which were carried out in predominately Black or Hispanic women (See Table 1 for details). The intervention differed slightly between studies. In Iams and Johnson [21] and Muller-Heubach [23] , women in the intervention group received a weekly visit to the clinic between 20 and 36 weeks gestation in which signs and symptoms of preterm labour were taught and the cervix was examined. Healthcare providers in Muller-Heubach [23] changed the study design by offering the intervention to all participants, and a historical control group was thus established. Women were also seen weekly or biweekly starting at 22 weeks' gestation and offered a comprehensive education in Main et al. [22] . Whereas, in Hobel et al. [25] , women attending five clinics received the intervention, and in three the control. High risk women in the intervention cluster received three educational classes on preterm birth prevention and visits to the clinic scheduled every 2 weeks. In a nested study, women were also randomised to one of the four following interventions: protocols of bed rest, psychosocial support, Provera (progesterone) or placebo, or no additional intervention. Additionally, nutritional screening, psychosocial support and crisis intervention were offered to participants from both groups. In all studies the women in the control groups were assigned to receive the usual antenatal care. Ultimately, all five studies had similar primary outcomes of preterm labour and gestational age at delivery.
Description of cohort studies
Five cohort studies [26] [27] [28] [29] [30] were included in this review ( Table 1 is a summary of the study characteristics). Three studies were conducted in the UK [28] [29] [30] and two in the USA [26, 27] . Herron et al. [26] was a prospective cohort single centre study where participants were assigned one of two group, high and low risk, based on the Creasy et al. [32] criteria [30] . Participants were then instructed on how to identify early signs of preterm labour and to be followed weekly in a specialist clinic, in addition to their usual antenatal care. If preterm labour occurred, women were admitted to hospital for further treatment. In Manuck [27] , 223 women were identified from a clinic data base retrospectively. Women were included if they had at least one PTB < 35 weeks' gestation and one subsequent singleton pregnancy carried to at least 20 weeks gestation. Three clinic visits were scheduled at 10-18 weeks, 19-24 weeks and 28-32 weeks gestation. Screening for bacterial vaginosis (BV), urine culture and transvaginal ultrasound for cervix length were performed at each visit. Hydroxyprogesterone was also offered to all women. The study primary outcome was recurrent PTB < 35 weeks' gestation. The three most recent UK studies were published only as abstracts [28] [29] [30] and involved a retrospective case-note analysis of patients registered at the clinics. In Burul [29] the focus of the study was to collect data on cervical cerclage and pregnancy outcomes. A total 210 cerclage cases were identified at the PTB clinic, 85 cases before the PTB clinic was established An audit of two London preterm surveillance clinics between January 2013 and May 2014, described by Cohen et al. [30] aimed to assess the outcomes of 509 high risk pregnancies, among which 27% of women underwent cervical cerclage and 25% received progesterone.
Description of qualitative studies
One qualitative study [31] conducted in a single centre in the North West of England was included in this review ( Table 2 is a summary of the study characteristics). Data were collected by a mixture of focus groups and one to one interviews. Fourteen Women with high risk pregnancies and at risk of preterm birth who were referred to a specialist antenatal clinic for their antenatal care were interviewed. Three focus groups (n = 4), (n = 2), (n = 4) and 4 individual interviews were conducted. Interviews took place in the clinic or the women's homes. Data on gravidity, parity, current treatment and demographic data were collected prior to interview. Women were encouraged to discuss their views of high risk pregnancy and their individual care and their management which could include activity restriction, inpatient admission, antibiotics, aspirin and progesterone treatment. Data were analysed thematically.
Quality assessment of quantitative research
The quality of studies included in this review was mixed, varying from good to low. Two of the included five randomised trials [24, 25] were considered good quality; the other two RCTs [22, 23] were low quality and one RCT [21] was published as an abstract and information to assess the study quality were missing. All four cohort studies were considered low quality (See Table 3 for details).
For the risk of bias assessment in the randomised studies, the allocation concealment technique was described in the three studies [22, 24, 25] . Hobel et al. [25] was a cluster randomisation study with eight clinics allocated to intervention and control using the blocked technique. A quasi-randomisation method was used in Main et al. [22] whereas, in Iams et al. [21] and Mueller-Heubach [23] , little was available on study methodology and randomisation allocation was reported with no further information. For this type of intervention blinding of women and health care professionals is difficult as both would be aware of the frequent visits to the clinics. A cluster randomisation method at the clinic level would be the preferable approach to reduce bias associated with contamination between the intervention and control groups. In three RCTs [22, 24, 25] women were not aware of their intervention status. In both Main et al. [22] and Goldenberg [24] health care professionals were not aware of the intervention status. In Mueller-Heubach [23] , a high contamination occurred between the intervention and the control, resulting in the use of historical controls. The numbers of participants lost to follow-up for most outcomes were not reported clearly in most studies [22, 24, 25] .
All five cohort studies were rated at high risk of bias. Three studies were published as abstracts and information on their methodology was absent. Only one study was a prospective cohort [26] and involved a good sample size (n = 179) in the high risk group and (n = 974) in the control. Both were selected from the same clinic. The follow-up rate was sufficient, with only three women missing from year 2 results. The second fully-published paper Manuck et al. [27] was a retrospective cohort study and participants were selected from the same clinic with no baseline difference with regards to maternal age, gravidity, parity and the number of previous preterm births. Potential confounding variables were measured and adjusted for in this study (progesterone prophylactic use, history of spontaneous PTB <28 weeks, maternal smoking, male foetus, a short cervix or carrying of private health insurance). In all cohort studies there is no information about whether outcomes were assessed blindly. The risk of bias from allocation to interventions was high and risk of contamination bias was low across included cohort studies.
Quality of evidence of qualitative study
Based on the CASP 2013 criteria O'Brien et al. [31] , was a good quality study as reflected in the adequate formulation of the study aims and the appropriate use of qualitative methods (See details in Table 4 ). The characteristics and the recruitment criteria of the study sample were appropriately specified. Validity of data collection was also established with two different methods for gathering data, focus groups and face to face interviews. Additionally, the reliability of data analysis was established as coding and thematic analysis were conducted by two researchers independently.
Effects of the interventions from quantitative research
The following primary outcomes were addressed across the included studies: Sampling method Women were identified for inclusion in the study through obstetrician referral.
Participants characteristics 37 women were interested in participating in the study and 14 were interviewed. Age range 23-44 years; 13 were white and one Black Caribbean.
Gestational age an interview range (14-32 weeks).
Data quality rating Two independent researchers analysed the data.
Data collection
Three focus groups and face to face interviews.
Data analysis
Interpretative approach (thematic coding method) was used.
Data extracts Data transcribed anonymously, coding and categories and themes were developed by two researchers. Themes 1. Balancing the risks: Women were aware of their risk, but viewed positively due to the extra care ("I would prefer to know and I would see it as a positive thing because you would expect that they would monitor you closely and if necessary give you medication or obviously try and lower the risk somehow to have a successful pregnancy"). 2. Threat of preterm labour: All women felt paranoid about potential signs or symptoms of PTB "Just get through this bit.
3) Personal coping buy developing strategies to survive the pregnancy however, women tried not to focus on their pregnancy avoiding bonding with the baby and were reluctant to look too far to the future. a) Recognizing that something does not feel right: Ignoring the warning signs of PTL with previous pregnancies, however, the PTB was realised they were feeling guilty and not ignoring their intuition again: ("When I look back, leading up to actually having her there were some little signs. And I was very much ignoring them because I was thinking I was being paranoid and silly… the promise that we made to ourselves and particularly to myself was that I am just not going to take any risks….. I don't care if anyone thinks I 'm paranoid, you know, or nuts, whatever, as long as I eventually have a healthy baby"). Some women struggled with the health professional to have their concerns taken seriously. Some felt worse after interactions with health professionals in the clinic. c) Need regular reassurance from health professionals were not always sensitive to women's worries about the risk of PTL, felt better with the routine reassurance of the clinic screening and scanning. Results from all RCTs [21] [22] [23] [24] [25] showed no significant difference between the intervention and the control groups in preterm delivery (7.4% vs 9.1%, p = 0.063; 23.2% vs 20.7%, p = 0.32; 22.1% vs 20.8%, p > 0.05; 15.9% vs 14.2%, P > 0.05; and 22.1% vs 20.8%, P > 0.05?) respectively. In contrast, results from cohort studies showed a reduction of preterm birth incidence after the clinic was introduced. A 28% reduction in the risk of preterm birth in comparison to data from women receiving usual care was reported in Herron et al. [26] . In Karkhanis et al. [28] , the prematurity rate was reduced and the term delivery > 37 weeks' figures were reported for women with one (74%), two (42%) and three (41%) previous preterm deliveries. Very preterm birth (birth before 34 weeks' gestation) and extremely preterm birth (birth <28 weeks' gestation): Data from two RCTs [21, 24] contributed to both outcomes. There was no significant differences between the number of women attending the specialist clinic and delivering very or extremely preterm babies compared to those receiving usual care.
Gestational age at birth:
Results from one study [25] showed no significant differences between women attending the specialist clinic mean gestation 39.8 (2.3) and women receiving usual care 39.9 (2.3) weeks, p = 0.32. The median gestational age at delivery increased from 28 + 2/40 to 35 + 2/40, P = 0.6, in the cohort study reported by Burul et al. [29] . Stillbirth: One RCT [22] , reported no significant difference between the women in the two groups, with seven deaths reported in the intervention group compared with six in the control.
Secondary outcomes
For neonatal outcomes such as birth weight, admission to neonatal intensive care and length of hospital stay, there were no significant differences between women receiving the intervention in comparison to women in the control groups. The only significant difference was more women were treated with tocolytics in the intervention group (p = 0.3) in Main et al. [22] . The cerclage rate per 1000 women delivered fell from 6 to 5 as reported by Burul et al. [29] , and the gestational age at cerclage placement fell after introducing the clinic (17 + 0/40, 13 + 2-23 + 3 to 15 + 2/ 40, 12 + 2-23 + 4 weeks, P > 0.05). The proportion of rescue cerclage also fell (26% to 12%, P > 0.05), whereas the proportion of elective cerclage doubled significantly (44 to 88%).
Cost effective outcomes
Three included studies [22, 25, 27] calculated maternal and neonatal cost-effectiveness associated with care in the clinic. In Ross et al. [33] , a cost effectiveness evaluation for Hobel et al [25] , data on costs were only available for a subgroup of women and cost were collected for prenatal care, maternal inpatient costs for preterm labour, delivery and postpartum care, and newborn inpatient care cost. The results indicated a net savings of $1768 for every high risk mother-infant pair. The estimated outpatient cost per patient was significantly higher for women attending preterm clinic in Main et al. [22] . Both inpatient maternal and neonatal care costs were higher among women receiving routine care in Manuck et al. [27] as the outpatient cost was not available.
Findings from qualitative research
In O'Brien et al. [31] , women's response to high preterm risk pregnancy was a mixture of being reassured by the treatments and frequent clinic appointments and feeling anxious and emotionally drained. Therefore, women in this study developed coping strategies during their pregnancy and the following three main themes were emerged: balancing the risks associated with the threat of preterm birth, developing personal coping strategies to survive the pregnancy (focusing on the present and Study design Yes, through focus groups and in depth face to face interviews.
Recruitment strategy Yes, women were enrolled from a specialist clinic which is a major referral centre in the North West England.
Data collection Yes, data collected through focus groups and face to face interview. All were recorded and transcribed and data saturation was discussed.
Researcher-participant relationship
Unclear, no information was given.
Ethical approval Yes, study reviewed by Hospital's Research and development Committee.
Data analysis
Yes, data was analysed by two independent researchers using the constant comparative method.
Study findings Yes, three themes were explicitly defined and the credibility of the findings was also clearly discussed.
Study values
Yes, researchers identify a new area for further research.
not looking too far into the future) and developing a family coping strategy. Women also acknowledged that their physical and emotional needs were considered and addressed in the clinic, however their partners who were struggling to cope emotionally were ignored.
Discussion
Summary of main findings
A strength of this review arises from searching for evidence from both quantitative and qualitative research studies although those included were predominantly of a quantitative design. This is because our aim was initially to enhance the integrity of review findings, reflecting on women's perspectives in addition to clinical outcomes.
The review findings were mixed. Evidence from randomised controlled studies suggested that there was no differences between usual care and care provided at a specialist preterm clinic. In contrast, evidence from cohort studies emphasized that a specialist clinic for managing high risk women is associated with a reduction in preterm birth and lower rates of adverse neonatal outcomes. Moreover, results from individual studies sometimes produced mixed results. In Goldenberg et al. [24] results were not in favour of the clinic and some outcome measures such as foetal and neonatal mortality were slightly worse in the intervention group than in the control. This was explained by the poor compliance with the individual clinic visits. The included RCTs in this review were conducted in late 1980s and 1990s before the usage of cerclage or other new management to prevent preterm birth and before the availability of new screening tests such as the foetal fibronectin screening test (fFN). The intervention itself in these old studies was only by increasing the frequency of antenatal visit to weekly or biweekly and educating the pregnant women about preterm labour signs and symptoms.
The included studies referred to specialist clinics which were established to prevent the onset of preterm labour and facilitate its early identification and treatment. Although these clinics shared a similar goal, the studies varied in their primary outcome focus, target populations, study designs, and specific intervention components. Another common component of the clinic was the initial screening for women at risk, which in the earliest included studies involved using the Creasy et al. [32] scoring system to identify high risk women. However, more recent studies have relied on specific screening tests such as measuring cervical length and fibronectin testing to identify this group of women. In general women are most likely to be referred if they have had a previous preterm birth, late miscarriage, multiple pregnancy or cervical surgery [14, 34] .
A particular limitation of the available quantitative studies is the absence of data collection relating to women's mental health and wellbeing in the context of specialist preterm clinic care in addition to the lack of women's experiences of care. In the single included qualitative study on women's views, some themes reflected psychological issues, namely their anxieties and a need for continuous reassurance and support. The experiences of women accessing this clinic was only addressed in the one qualitative study included in this review [31] , women felt relieved by being labelled as "high risk" of preterm birth and by being referred to the clinic, which had offered them a sense of reassurance and frequent clinical assessments. However, only a small number of participants from a single centre who could speak English were interviewed. The views of women from ethnic minority backgrounds were not heard. Other qualitative studies of women who experienced preterm labour, unrelated to the use of a specialist preterm birth clinic, for example MacKinnon and McIntyre [35] have explored women's fear about preterm birth, guilt, feelings of being judged and their sense of personal responsibility in preventing labour. Both parents may be involved in clinic attendance, however no studies of fathers' experience and support in relation to PTB clinics were found.
Another limitation in this review is the lack of accurate economic costing of the clinics with only three studies reporting on relative cost outcomes and using various measure. Results from two studies suggested a cost saving effect of the clinic when compared with standard care, including only inpatient maternal and neonatal care in the economic model. However, the outpatients care cost was higher in the clinic as suggested by the third study.
We conclude that the current literature suggests some benefit of specialist clinics aimed at preventing preterm labour and delivery, but methodological weakness across these studies indicate caution as the most positive reported outcomes are from retrospective cohort studies. While effective intervention may be possible, some risk factors for preterm birth cannot be changed, for example greater maternal age and a previous history of preterm birth. However, the way in which antenatal care is delivered for this population in terms service organisation and care clearly can be changed. First of all the current screening for the risk of preterm birth has changed and the usage of foetal fibronectin testing (fFN) and cervical ultrasound will identify quite a different risk group to those included in earlier studies where the risk of preterm birth was based on the woman scoicdemographics and a previous history of preterm birth. Additionally, other models of antenatal care to prevent and reduce preterm birth such as midwife led continuity of care has been proposed, this is a comprehensive and specialized antenatal clinic-based care or a shared antenatal midwife-obstetric model of care. Alternative antenatal care models are systematically studied and it has been found to be effective in reducing preterm birth for all pregnant women when compared to standard care [36] . Therefore, in arguing for a population health strategy in preventing preterm birth Heaman et al. [37] emphasized that a comprehensive model in preventing preterm birth should be based on targeting the social and economic environment, the physical environment, personal health practices and individual capacity and coping skills, in addition to healthcare services. Thus while maternity services may include such specialist clinics, it must be held in mind that other factors may be more powerfully influencing preterm birth rates and outcomes.
Review limitations
The lack of meta-analysis to identify the efficacy of such a clinic in reducing preterm birth is one of the major limitations of this review. We are aware of the result of a meta-analysis of the preterm birth outcome in the Cochrane review [16] illustrating that there is no significant difference between a specialist clinic and standard care for high risk women. As stressed earlier, this was a result of combining three old studies only. However, the most recent data on clinic efficacy were collected from four cohort studies and combining data from different study design is not feasible.
Another limitation was the absence of any measurement of the women's well-being in the included studies.
Review agreement and disagreements with other reviews
We are not totally with agreement with the conclusion of the 2011 Cochrane review [16] , as positive outcomes about the clinic were suggested by more recent cohort studies. The Cochrane review stated that specialist clinics for preterm birth prevention are not effective in preventing preterm labour. As mentioned previously, this was a result of combining results data of three RCTs conducted before 1994, two of which are included in this review [21, 22] .
Another and more recent systematic review with meta-analysis [36] , looked at the existing models of antenatal care and their effectiveness in reducing preterm birth. Fifteen randomized controlled trials were included and the risk of preterm birth was significantly lower among pregnant women receiving alternative antenatal care compared to women receiving standard care. In Fernandez et al. [37] review, studies including women with low or high risk of pregnancy complications and or preterm birth were eligible for inclusion. The review investigated various antenatal care models such as midwife-led model of care, preterm prevention programmes, clinic-based specialised care and standalone intervention. The overall risk of preterm birth was reduced by 16% by implementing alternative care model. However, subgroup meta-analysis including specialist antenatal care studies showed no significant difference when compared with standard antenatal care on reducing preterm birth. These results were derived from combining data from six randomised controlled trials, three of these are included in this review [21, 22, 25] .
Implications of research
There are numerous papers in the literature dealing with interventions to prevent preterm birth, however there is still a gap to identify which interventions are most effective in improving preterm birth maternal and perinatal outcomes [38] . Specialist preterm birth clinics provide a complex package of care and thus, with an agreed standard protocol and guidelines on screening criteria, diagnostic tests and a treatment plan for women attending the clinic. Future studies should include a standardized reporting of the intervention and the relevant outcomes as well as establishing a standardized economic model. More research in screening tests to predict preterm birth is also needed. A well-designed cluster randomisation study would be therefore the preferred design to establish the efficacy of such an intervention, but this approach might be hard to achieve as such clinics are currently a wellestablished means of providing antenatal care for high risk women in many settings. However, given the heterogeneity of clinics and variations in practice [14, 39] , such a study has not yet been undertaken. Women's well-being, mental health and satisfaction and experience of care provided and that of their partners should be included in the design of future studies. Fathers support and experience of PTB is also in need of further research.
Conclusion
There is no evidence yet, either in support of or to refute the effect of a preterm prevention clinic in reducing preterm birth. However, this kind of specialist clinic serves the purpose of offering coordinated and individualized antenatal care to women at high risk of preterm labour. Further clarification is necessary on the optimal referral route and a clear and standardized management plan for this service. * is a truncation symbol and was used to retrieve terms with a common root within MEDLINE search
